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PURPOSE: To stably manufacture the galvanized hot rolled steel sheet having excellent 
strength, galvanizing adhesion and workability such as spreading properties by 
'regulating a hot rolled steel sheet having controlled conditions in cooling and coiling 
after hot-rolled as stock, reheating the stock to a specified temp, and thereafter 
passing it into a hot dip galvanizing bath. 

CONSTITUTION: A slab contg . , by weight 0.003 to 0.18% C, <1.2% Si, <2 . 0% Mn, <0.10% 
Sol.Al and <0. 005% S or furthermore contg. one or more kinds among 0.01 to 0. 10% Nb, V, 
Tr and Zr, 0.002 to 0.10% REM and 0.002- to 0.01% Ca is hot -rolled, and finish roiling 
is completed in the temp, area of the Ar3 point, or above. The slab is rapidly cooled at 
≥ 10°C/sec cooling rate and is coiled in the temp, area of ≤500°C. The hot rolled 
steel sheet is reheated to the (α +γ ) two phase area and is thereafter 
subjected to hot dip galvanizing through a hot dip galvanizing bath. The structure of 
the steel sheet is transferred into a two phase structure one of extremely 
fine-pulverized ferrite and pearlite or cement ite, by which the hot dip galvanized hot 
rolled steel sheet having excellent workability such as spreading properties can stably 
be manufactured at a low cost. 

COPYRIGHT : ( C ) 1 9 9 1 , JPO& Japio 



ABSTRACT : 



lof 1 



7/15/03 9:24 AM 



«&W4#tf (a) ^3-44423 

©IntCL 1 «S0E^ )r^fiS#^ TJ* 3^(1991) 2^260 

C 21 D 9/46 J 8015-4K 

8/02 A 7139-4K 

C 23 C 2/28 7139-4K 

.// C 22 C 38/00 3 0 1 T 7047-4 K 



38/06 



£SEff* *Bfcfc St*«0>tt 2 (^61) 



S ¥1-179692 
@£b K ¥1 (1989)7^123 

OR B J3 * ff ■» 3g *BBff*Em t t"*E*»4Tg 5*33^ ffiJ^SI^ 

# mm » « *Bff*K*+*K«R4Ti 5 #33^ tt£^BX3£# 

©ft a a ^ # © 



i . a^ofcfc 

2. ttfttt«0«in 

(1) ffiS*]£KT 

C : 0.003-0. 18K. Si : 1.2KJUT. 
Mn:2.0KJsJT. so /. M i 0. 10 H \>X T . 

S : 0.005H&tT 

lg*£7 tt^Ttt&iiffi : 1 0 t/secBJ:? 
Stti 5 o o rPiTofi««^r«^o fc&s« 

(2) fil«^CT 



C : 0.003-0. 18K. SI : 1.2KMT. 

»n : 2.0KJUT. so/. A* : 0-.10HJST. 

S : 0.005^ jy~F 

Nb ; 0.01-0. 10H. V : 0.01-0.102*. 

tl : 0.01-0. 10 K. REM ; 0.002 — 0. 10 

Ca : 0.002-0. 01 H, Zr : 0. 01 - 0. 10 % 

r/sec£{ -b"Ctl ft 1/ 5 0 0 t J^TOia^iStCT^ 

CU^filit4> #tt«lfiA<7 * y 4 h • A- 
y 4 h X£7 * 7 -f h • -fe > y^-f h t&tt-C £'4 

3 . 'AftOW 



-157- 



*®*9 4 6 0 r) fit ±(£ C 



4TT»# < ? *&BMKHifeXlfc*a 

IPS* E*8 > y * * -f . y t "tt n> * v * 4 h & 

Sftffi^/ y Ttt»B»«*(«r + r )- 

/ -f > J*W * y * --X4>Klg-|*Tttl*£*-* 



»B3¥3-44423(2) 
*(0|;itf#&l6 6 3 - 1 7 9 0 2 4^#BS>. t> 

amis**© ci^^ipat * c<z>#& 

Hfc. 



Us cnc J:^T + #ttjDXtt(Jttttftt)a# 
#1* iH.»C, AWtt^ v+B»tt* 

r c : o.oo3~<f;i8K(H»,« 

Si : 1.2M filT. Mn : 2.0K«"F. 

so/. Ai : O.iOK&T. S : 6.005HJMT 

Kb : 0.01 -0.10 V : 0.01-0. 10 K. 

Ti : 0.0l~0.10K. R E M : 0.002-0. 10H, 

Ca : 0.002-0.01^. It : 0.01-0.10^ 

l o r/secj^ii-csi^u sootPJTOiaffilSt: 



-158- 



(at + r)rffl«ICMj»LT^^^a^ y * 

ticiCJ;^ 7 * 5 4 h • a- ^ 

«^^ MB8 5 7 - 9 8 3 1 ^^fStCtt. 

ftfto&aofcac + r ) 

S*. #&0B 5 6-1 0 8 8 3 0^ft*8£tt. 
ffirtn&igfijtS* 7* y 4 h £T/l>f- y 1M 



»B¥3-44423(3) 

*aw*<s fttt* jtittftt© 

A) ft9«#IE* 

*0£#l#o.oo3fc;fc«!-e w: ge ft ffl .i; * m 

1*0. 003-0. 18K 

li 



S'l**fttl.2'HttT"iJt»fe.- ■' 
Jin . 

*T*****±»»«©*fc*a< ±* -ffl« 

so/, y . 
M CD Jin ft tt so/. U#*rff TO. 

a-r * » s.*«:a..ao..oo5tt TiS» fc • 

Kb, V, Tl t RBW(%i^5£g), CafttfZr 



na-**-* cD.t-iac-a-uT -i-ax-tt 2 m 

IP 5 % Kb. V&tfTl£ttC. Nite^OTW 

*ir;-35r^ #*o.io«*a^T^w$^T {># 
tt^x. c ftfc&jfc#0£*fStt&*o.oi~o.io 

REM, Ca, Zr, &tfi?&±&7Cfc 

UTa«©3*M»x**a#r*ffA^**. l 

J^U *0£*Tfi*><Ca -CttO.002^*^. ZrTtt 
0.0lH5fci8 ^ It R EMTttO, 002 9< jfcftS "C «6 h 

-£«efl^cJ:*«a©»«*M»&ftr* 

CiTO.QlK. ZrTO.lOK * UTR EMTD..10H 

*a*T*n^n**'$*fcii*K:tt. &ca* 



-159- 



< *$ZU*Ztfrb. Ca^WSli 0.002-0.01 
X. Zr^tttO.Ol-O.lOK. ^UTREM^* 
S ktO. 002-0. 10H ttnfnS«)/:. 

* fcfcctt P 0£Wft*O.O7HJaTCHP*. * CD* 
b) 

fSft IHI E ii k: 15 L t tt v a & * ? 7 " * ffl n * * * 
ttJbEIS«flE* Arijft*»T** £&ASLT£j5fc 

ft±Effifiat± 'Ar.j&JM ± 

r/iocM-hTSAL S 0 0 r HTT 4 *<s £ 
*itt*<Z>ia£<fc*» IPS* »MEi»*7»©?& 



ftB3¥3-44423(4) 

fiI&J*A< I 0 r /aecjfci&T* 4 i7iH Y OU 

1iL{ttfX+#£K*) + £fc&ifc'Jiai£rt<soor 

T*>4. 
c) «ttSM> 

»Ktt»HEis$n* z tu uc»ik-s«> v* 

aS-ICT 6 0 nJ3C®*?:/£Lfc. 



Eltt 2 Ls fcCfcBSfc 

t*T*a* &*tiT^4K»a* e 

-i60- 

WEST . 



5$ B3¥ 3-44423 (5) 



m i 9 





9 












it ¥ ft # 














Ai 


A, & 


f 


a 


C 


SI 


Hn 


P 


S 


30i. Al 


N 


Nb 


V 


n 


REM 


Ca 


Zr 






(V) 




A 


0.10 


0.05 


1;47 


0.03 


0.002 


0.025 


0.0025 
















7 I 0 


7 7 0 




5 


0.07 


0.0*1 


0.52 


0.02 


0.004 


0.034 


0.0018 
















7 2 0 


8 5 0 


* 


C 


0.15 


0.01 


0. 18 


0.02 


0.003 


0.018 


0.0034 
















7 2 0 


8 5 0 




D 


0.02 


0.01 


0.15 


0.06 


0.003 


0.034 
















si 


7 2 0 


8 9 0 


9! 


E 


0.06 


0.83 


0. 47 


0.02 


0.002 


0.035 


0.0047- 








0.012 








7 4 0 


8 9 0 




F 


6.06 


0.11 


1.72 


0.02 


0.003 


0.030 


0.0021 












0.04 




7 10 


7 6 0 


C 


0.04 


0.12 


0.83 


0.03 


0.003 


0.022 


0.0041 







0.04 


- 


_ 




ft 


7 2 0 


8 4 0 




H 


0.06 


0.27 


0.11 


0.01 


0.002 


0.044 


0.0037 










0.0027 




» 


7 3 0 


9 0 0 




i 


0.07 


0.05 


0.43 


0.01 


0.002 


0.027 


0.0036 


0.04 


0.06 










Si 


7 2 0 


8 60 




j 


0.09 


0.11 


1.01 


0.02 


0.004 


0.033 


0.0022 


0.03 














7 2 0 


7 5 0 




K 


0.12 


0.04 


0.56 


0.01 


0.002 


0.024 


0.0046 




0.07 












7 2 0 


8 3 0 


it 


L 


•0.25 


0.05 


0.34 


0.03 


0.002 


0.034 


0.0025 














3* 


7 2 0 


8 1 0 


« 


M 


0.08 


•1.81 


0.61 


0.02 


0.002 


0.032 


0.0034 










0.0035 






7 7 0 


9 10 




N 


0.06 


0.12 


♦2.62 


0.02 


0.001 


0.046 


0.0048 














SI 


6 5 0 


7 1 0 



<&1) rREMJ tt$ v>>*./9>i>toimtWfaUu 



* 2 a <oi 



i 






£ 14 










i 


got 

Oc) 


(r/aec) 


m 

<r> 


(r> 




(k|f/£=fl 


<H) 


# 
(«) 


l? (H) 




Ouf/dD 


Ckff/cD 


WXit 
<H) 


W If 

(H) « 


& (K) 




* 


1 




830 


67 


400 


-750 


3 7 


5 0 


7 4 


2 8 


4 9 


2450 


3 4 


4 8 


7 1 


2 8 


5 9 


2832 


2 




840 


50 


450 


3 7 


5 0, 


7 4 


,27 


4 8 


2400 


3 3 


4 8 


6 .9 


2 8 


58 


2784 


3 




910 


42 


300 


730 


3 9 


5 2 


75 * 


2 7 


4 7 


2444 


3 5 


4 9 


7 I 


2 9 


5 8 


2842 


4 




850 


95 


500 


750 


39 


5 y 


7 6 


27 


46 


2346 


35 


49 


7 1 


29 


5 9 


2891 


5 


A 


12 


400 


3 7 


5 1 


73 


2 5 


47 


2397 


3 4 


4 8 


7 1 


2 8 


59 


2832 




6 


•700 


56 


740. 


4 8 


56 


6 6 


20 


J5 


1960 


. 42 


5 2 


8 1 


23 


45 


2340 




7 




850 


* 0.5 


450 


750 


3 6 


*7 


8 1 


2 7 


4 1 


1927 


36 


4 6 


7 8 


30 


4 2 


1932 


« 


8 




800 


57 


*650 


3 6 


4 8 


75 


29 


39 


1872 


35 


*7 


74 


3 i 


42 


1974 




9 




850 


80 


350 


•950 


3 8 


5 1 


7 5 


2 8 


4 8 


2448 


4 0 


5 6 


7 1 


2 6 


4 2 


2352 




10 






75 


400 


•550 


.37 


5 0 


7 4 


28 


4 7 


2350 


3 7 


50 


74 


2 8 


47 


2350 



-161~ 



3f HI ¥3-44423 (6) 



a o2 



6 
1 




» n 


E K 




<r> 






1 
a 


ffcfc 


("C/aec) 


(r) 


(ktf/cD 




(«) 


If 
(H) 


m («> 




Ocgf/cO 


Ocaf/cD 


mit 

(K) 


(H> 


* OO 






ii 


B 




80 


350 


770 


. 3 1 


39 


79 


3 6 


6 1 


2379 


28 


3 7 


7 6 


39 


7 6 


2812 




12 


C 


920 


54 


450 


810 


3 2 


43 


7 4 


3 4 


5 2 


2236 


3 2 


4 2 


7 6 


3 I 


67 


2814 




13 


0 


61 


300 


B70 


2 I 


28 


7 5 


4 9 


8 3 


2324 


2 0 


2 7 


7 4 


5 1 


10 4 


2808 


* 


14 


E 




16 


250 


780 


3 4 


4 4 


7 7 


3 2 


5 2 


2288 


3 2 


4 2 


7 6 


35 


65 


2730 


ft 


15 


P 


850 


58 


350 


730 


3 8 


50 


7 6 


2 8 


4 7 


2350 


3 4 


4 7 


7 2 


32 


6 1 


2867 


w 


16 


C 


900 


95 


&> 


750 


4 4 


5 2 


85 


2 7 


4 4 


2288 


3 9 


5 0 . 


7 8 


28 


5 4 


2700 


m 


17 


H 


920 


26 


500 


760 


2 7 


35 


7 7 


4 3 


69 


2415 


2 5 


3 5 


7 1 


40 


8 3 


2905 




IB 


1 


870 


54 


400 


780 


5 4 


6 I 


8 9 


23 


38 


2318 


4 7 


58 


8 1 


23 


4 9 


2842 




19 


J 




42 


730 


2 6 


3 6 


7 2 


40 


6 6 


2376 


25 


3 6 


6 9 . 


4 2 


77 


2772 




20 


K 


860 


38 


450 


760 


5 3 


59 


9 0 


22 


4 2 


2478 


4 6 


5 5 


8 4 


27 


5 3 


2915 


it 


21 


• L 


850 


67 


400 


750 


4 1 


5 4 


7 6 


26 


3 7 


1998 


4 0 


5 3 


7 5 


2 3 


4 8 


2544 




22 


•M 


950 


85 


500 


920 


3 6 


5 1 


7 1 


2 6 


4 5 


2295 


3 7 


4 9 


7 6 


2 8 


5 7 


2793 




23 


•N 


830 


45 


350 


700 


4 3 


57 


75 


23 


3 8 


.2166 


3 1 


5 5 


56 


3 1 


3 4 


1870 



±R*t*H;tT^*tttt*»2I. 22-C»*ftfciE- 
L ^ 7 - 4 h • t ;u -jr y -fr 4 y © n'MttMMB 

Ctt,T^4fc»C»«tt{YR)ttftl^OO» 



AHA {i&&fliX&Ki*&a 



-162- 



WEST 



